Solar ultraviolet radiation exposure is the major cause of cancers of the skin and cataracts of the eyes. Skin cancer rates in South Africa, particularly among white individuals, are among the highest in the world. Moreover, recent data have raised new concerns about increasing non-melanoma skin cancer incidence among black South Africans who are HIV positive. 1, 2 Cataracts are the leading cause of blindness in South Africa. 3 Prevention of these adverse health effects requires an appropriate behavioural response in the form of sun protection. Sunscreen, clothing, hats, umbrellas and shade structures offer varying degrees of photoprotection against excess personal solar ultraviolet radiation exposure. Schools have an important part to play in supporting children to make healthy sun choices. The International Community Preventive Services Task Force released a statement that supported 'strong evidence' for the effectiveness of interventions in primary schools aimed at the prevention of skin cancer that combine education and policy approaches to increase preventive behaviours, specifically, child sun protective practices that reduce sunburn incidence and new melanocytic mole development. 4 In South Africa, more than 10 million schoolchildren attend government schools on a daily basis. To date, sun protection has not been a top priority at schools; pressing issues such as nutrition and violence have taken precedence. However, if we wish to curtail skin cancer incidence rates, interventions in schools seem to be a reasonable place to start. Hence, a study to assess schools' sun-related efforts and schoolchildren's sun-related knowledge, attitudes and behaviours was carried out among 24 urban government primary schools in 2012. Not one school had a sun protection policy in place 5 ; however, several children knew about the need for sun protection and some practised positive sun behaviours. 6 An opportunity then arose to survey children attending a government primary school in KwaZulu-Natal that implemented a sun protection policy in 2013 with the identical instrument and then compare their questionnaire results to the previous results. Here, we report on the findings of this comparison. While the results are not meant to be representative of South Africa, they raise some interesting questions and support the need for further research.
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Methods

Study design
This study was designed as a cross-sectional, descriptive epidemiological study. The study took place during the third South African school term (August-October 2012) at the end of winter / beginning of spring (field research is usually not permitted in the fourth school term according to the prescribed requirements of the Provincial Departments of Education). Self-completed questionnaires were issued to Grade 7 learners at schools randomly selected in all nine South African provinces. Once the sample was defined, school principals were contacted and invited to participate. When a school chose not to participate, the next randomly selected school from the same province was contacted until the total of 24 schools was reached. Ethical clearance for this study was obtained from the Research Ethics Committee of the Council for Scientific and Industrial Research (35/2012) on 27 June 2012. Provincial approval was obtained from all nine provinces. School principals gave informed consent for the study prior to contacting the children. Children's parents/guardians/caregivers completed an informed consent form and children gave assent prior to completing the questionnaire.
Study sample and comparison school
A total of 36 schools, four from each province, were invited to participate in the study, but only 24 schools did participate. This number was determined based on the project budget and the cost of couriering questionnaires to and from schools throughout South Africa. Schools were randomly selected from the Department of Basic Education schools database. Schools were eligible for inclusion in the study if they had a Grade 7 class of children (modal age 13 years), they were public schools and they were situated in an urban setting (rural schools were excluded due to access constraints). Co-educational schools at which either English or Afrikaans was the main spoken and written language were included. Private schools, correspondence, home schools and schools for children with special needs were excluded because they require a different research methodology. Schools with Grade 7 classes with fewer than 10 children were excluded to optimise the study budget. The school with a sun policy was purposefully selected for comparison purposes based on the following criteria: it had a sun policy in place, it had Grade 7 classes with more than 10 learners, it was an urban school and English or Afrikaans was the main language of the learners.
Questionnaire
The questionnaire administered to the children was based on previously tested and validated instruments 7, 8 and adapted for local cultural differences (for example, a question was added on skin bleaching). Four general sections were included: (1) attitudes towards sun exposure, suntanning and sun protection; (2) knowledge of the impacts of the sun and sun protection; (3) outdoor sun protection behaviour; and (4) demographic data. The questionnaire was piloted, translated (into Afrikaans) and posted to all schools with the information sheets and consent forms.
Statistical analyses
All questionnaire data were coded and entered into an electronic database (double data entry). These data were then prepared and imported into Stata 11.0 statistical analysis software. Descriptive statistics including observed frequencies for all variables were calculated.
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Caradee Results Table 1 provides the descriptive statistics for the two samples, i.e. children at a school (n=1) with a sun policy and children at schools (n=24) without a sun policy. At the school with a sun policy, there were equal numbers of girls and boys; most children were 12 years old, and most self-reportedly belonged to the white ethnic group and had white or light brown skin. For the children attending the 24 schools with no sun policies, there were more girls than boys; most children were 13 years old and most self-reportedly belonged to the black ethnic group with self-reported light brown or brown skin on the unexposed, inner upper arm. The age difference was likely as a result of the time of year when the Grade 7 learners were asked to complete the questionnaire. At the school with the sun policy, the learners completed the questionnaire early in the year (in February 2014), whereas the learners at the schools without sun policies completed the questionnaire in the later part of the year (in August 2012).
The frequencies of responses for each questionnaire item for children attending the school with a policy and children attending schools without policies are given in Table 2 . For most questions, the percentages of responses were similar for the two groups. This was the case for behaviour questions: sunbathing regularly, not applying fake tanning or skin lightening cream; staying in the shade; wearing a hat or cap; wearing a broad-brimmed hat, bucket hat or cap with flaps; and wearing clothing. It was also the case for the following attitude questions: feeling healthier with a suntan; agreeing that friends think a suntan is a good thing; agreeing that family think a suntan is a good thing; agreeing that tanned or dark skin protects against skin cancer; agreeing that a suntan is less fashionable now than it used to be; agreeing that clothing that covers most of the arms and legs is not fashionable; and agreeing that there is little chance that I will get skin cancer. Similarly, the percentage of responses was the same for both samples for knowledge questions, including agreeing that it is safe to get sunburnt once or twice a year.
In terms of sun-related behaviours, more learners attending the school with a sun policy reportedly got a suntan last summer, did not use oils or lotions to get a suntan, used sunscreen and were sunburnt last summer than learners attending schools without sun policies. More children at the school with a policy also tended to know about the things one can do to try and avoid skin cancer, including avoiding getting sunburnt, staying out of the summer sun, covering up with clothing and using sunscreen. Compared with learners attending schools without sun policies, more children at the school with a policy knew that melanoma was a form of skin cancer, had seen or heard about the ultraviolet index and had heard about the Cancer Association of South Africa.
Discussion
In general, children attending the school that had a sun policy tended to know more about sun protection and skin cancer, to practise safe sun behaviours more often and to have healthier sun-related attitudes compared with children attending schools without sun policies in place. This finding is positive; however, we did not test our findings for statistically significant differences, mainly because of the skewed sample sizes (i.e. 82 versus 707) and different ethnic composition of the two study groups, and the results need to be verified with data from additional government primary schools that do have a sun policy in Table 1 :
Sample demographics Comparison of frequencies of responses to all questionnaire items between children at a school with a sun policy and children at schools without sun policies
Questionnaire item Children at a school with a sun policy % (n)
Children at schools without a sun policy % (n) place. This verification is currently difficult to achieve because very few government primary schools have adopted sun protection policies, but we expect that this situation will change in the next 5 to 10 years.
The most striking result was found in responses from children at the school with a sun policy compared with children at schools without sun policies: more of the former reported getting sunburnt in the last summer than the latter. At first, one would consider this finding surprising and deem it a failure of the school sun policy and implemented activities. But, upon reflection, this result probably shows that more children at the school with a sun policy are aware of the dangers of the sun and of the risk of sunburn as they have been educated about it at school. Therefore, it is possible that they would better remember any occurrence of sunburn, however mild or severe, than would the children at schools without sun policies. It might also reflect the skin photosensitivity of the children at the school with a sun policy (being mostly fair-skinned individuals) and their increased susceptibility to sunburn compared with children with darker skin. There may also be a component of the Hawthorne effect, whereby the children answered in the way that they thought they were expected to answer, an extremely difficult effect to resolve. There may also have been under-reporting by learners at schools without sun policies when asked about experiencing sunburn because learners did not understand what sunburn is, despite perhaps having experienced it. The timing of the questionnaire survey may also have influenced the results (i.e. end of summer at the school with a policy versus end of winter at the schools without sun policies), causing the recall period to be much longer for the schools without a sun policy compared to the school with a sun policy. An attempt must be made to resolve all of these issues in future studies.
Few studies have considered whether having a school sun policy results in children with greater knowledge, more positive attitudes and healthy behaviours in terms of sun protection. One recent Australian, ecological study considered whether being a SunSmart school (a school with a sun policy) influenced hat-wearing compliance. They found that SunSmart status was not consistently associated with better hat-wearing behaviour (in terms of type of hat and frequency of hat wearing). 9 Their sample size was in excess of 30 000 children and teachers, highlighting the importance of increasing our sample size for future research to augment our findings.
Conclusions
This first glimpse at the possible impact that a school sun protection policy may have on schoolchildren suggests that schools may play an important role in increasing learner knowledge about sun protection and skin cancer. However, there are many other important factors, besides school support, that will need to be considered to change learners' behaviours and attitudes in relation to sun exposure. A holistic approach to sun awareness and safe sun practices -involving school, family, government and community -is most likely needed to ensure safe sun behaviour and reduce the adverse health impacts of excess sun exposure.
